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® A triazlne derivative, a herbicide containing the same as 
an effective ingredient and the production of said derivative 
represented by general formula {!) or (11). [wherein repre- 
aents H, an ai»<yl. alkoxy or alkyfthio group each having ^-4 car- 
bon atoms, and alkyi, alkoxy or alkylthio group each having 1-4 
carbon atoms and substituted by halogen, or a halogen atom, 
n represents an integer of 2 represents O or S. repre- 
sents a Ci-C« alkyi group. R» represents a C1-C4 alkyi group 
substituted by halogen and R« represents NHa. NHCOR* or N 
« CHR» (wherein R^ represents H. a Cr-C< alkyi group, a Ci- 
C4 substituted alky] group, a C^-Co cycloaikyi group or a Ci-C« 
alkenyl group and R» represents an alkyi. alkoxy or alkylamlno 
group each having 1-4 carbon atoms)]. These compounds are 
produced by reacting a salt of conespondlng benzofuranylal- 
kylamlne with cyanoguanlcfine to prepare a salt of benzofura- 
nyiWguanlde and then by reacting it with an ester of the gener- 
al formula R« COOR* (wherein R« represents a Ct-CU alkyi 
group substituted by haJogen and R» represents a C1-C4 alkyl 
group) to prepare a triazlne derivative (R> In the general formu- 
las 1. 11 represents an NH« group provided that the NHa group 
can be changed opttonally to other R>). 



ACTORUM AO 



BMSDOaO: <EP_jDe83622A1J^ 



-XK^^tS^ 00283522 

SPECIFICATION 

TRIAZINE DERIVATIVES, METHOD FOR THE PREPARATION THEREOF AND 
HERBICIDES COMPRISING THE SAME AS THE EFFECTIVE INGREDIENT 

Field of Technology 

The present invention relates to a novel triazine deriva- 
tive, a method for the preparation thereof and a herbicide con- 
taining the same as the effective ingredient. 
Background Technology 

Known triazine-based herbicides include those comprising 
2-amino-4-(o-methyl benzyl amino) -6-trifluoromethyl-s-triazine 
and the like having a triazine ring substituted with a halo- 
alkyl group as the effective ingredient. 

These compounds, however, cannot exhibit full herbicidal 
effects when they are applied to paddy rice plants and, in ad- 
dition, they have a disadvantage of bad phytotoxicity against 
paddy rice plants. 

The first Of the objects of the present invention is to 
provide a herbicide which is free from the phytotoxicity against 
paddy rice plants and exhibits excellent herbicidal effects 
against various kinds of weeds including annual weeds and 
perennial weeds with good persistence. The object is also to 
provide a herbicide safely applicable to upland crops of the 
Grass family such as corn, wheat, barley and the like. 

The second of the objecJts of the present invention is to 
provide a novel triazine derivative useful as an effective 
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ingredient in the above mentioned herbicide as well as an effec 
tiv method for the preparation thereof. 
Disclosure of the Invention 

The present invention provides: 
( 1 ) a triazine derivative represented by the general formula 




or by the general formula 




[in the formulas, is a hydrogen atom, alkyl group having 
1 to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkylthio group having 1 to 4 carbon atoms, halogen- atcin, halogen- 
substituted alkyl group having r to 4 carbcm-atoftis, halogen-substituted 
alkoxy group having 1 to 4 carbon atoms, halogen-substituted 
alkylthio group having 1 to 4 carbon atoms, n is an integer 
of 1 to 4, Z is an oxygen atom or sulfur atom, is an alkyl 
group having 1 to 4 carbon atoms, r2 is a halogen-substituted 
alkyl group having 1 to 4 carbon atoms and is NH2 , NHCOR* 
or N=CHr5 (in which R^ is a hydrogen atom, alkyl group having 
1 to 4 carbon atoms, cycloalkyl group having 3 to 6 carbon atoms 
or alkenyl group having 2 to 5 carbon atoms and R^ is an alkyl 
group having 1 to 4 carbon atoms, alkoxy group having 1 to 4 
carbon atoms or alkylamino group having 1 to 4 carbon atoms)]; 
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(2) a method in which a salt of a benzofuranyl alkyl amine re- 
presented by the general formula 

z 



[in the formula, x"" is a hydrogen atom, alkyl group having 1 
to 4 carbon atoms, alkoxy group having 1 to 4 csirbon atoms, 
alkyl thio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkyl thio- group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
r"" is an alkyl group having 1 to 4 carbon atoms and X is a halo- 
gen atom] is reacted with cyanoguanidine expressed by the formula 

NH 
H 

H2N-C-NH-CN to prepare a salt of a benzofuranyl biguanide repre- 
sented by the general formula 



NH NH 



[in the formula, x1 , n, Z, r1 and X each have the same meaning 
as above] and then the salt of benzofuranyl biguanide is reacted 
with an alkyl ester represented by the general formula r2coor6 
(in the formula, r2 is a halogen-substituted alkyl group having 
1 to 4 carbon atoms and R^ is an alkyl group having 1 to 4 carbon 
atoms] to prepare a triazine derivative represented by the general 
formula 
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[in the formula, , and r2 each have the same meaning 

as above ] ; 

(3) a method in which a salt of a dihydrobenzofuranyl alkyl 
amine represented by the general formula 



[in the formula, is a hydrogen atom, alkyl group having 1 
to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkylthio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkylthio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
r'' is an alkyl group having 1 to 4 carbon atoms and X is a halo- 
gen atom] is reacted with cyanoguanidine expressed by the formula 



[in the formula, x'' , n, Z, r''' and X each have the same meaning 
as above] and then the salt of dihydrobenzofuranyl biguanide 




NH 

HjN-C-NH-CN to prepare a salt of a dihydrobenzofuranyl biguanide 
represented by the general formula 




KH NH 
i 11 li 

CH-NHCKHCNH2 * HX 
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is reacted with an alkyl ester represented by the general for- 
mula r2coor6 [in the formula, r2 is a halogen-substituted alkyl 
group having 1 to 4 carbon atoms and is an alkyl group having 
1 to 4 carbon atoms] to prepare a triazine derivative represented 
by the general formula 




[in the formula, X*, n, R*" and r2 each have the same meaning 
as above ] ; 

( 4) a method in which an amino group-containing triazine deri- 
vative represented by the general formula 




[in the formula, X' is a hydrogen atom, alkyl group having 1 
to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkyl thio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkyl thio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
r'' is an alkyl group having 1 to 4 carbon atoms and r2 is a 
halogen-substituted alkyl group having 1 to 4 carbon atoms] 
is reacted with a carboxylic acid represented by the general 
formula R^coOH [in the formula, R^ is a hydrogen atom, alkyl 
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group having 1 to 4 carbon atoms, substituted alkyl group having 
1 to 4 carbon atoms, cydoalkyl group having 3 to 6 carbon atoms 
or alkenyl group having 2 to 5 carbon atoms ] , carboxylic acid 
anhydride represented by (r4co)20 (in the formula, has the 
same meaning as above] ^ hallde of carboxylic acid represented 
by R^COX [In the formula, has the same meaning as above and 
X Is a halogen atom] or ester of a carboxylic acid represented 
by R^COOR*^ [In the formula, R^ has the same meaning as above 
and R^ Is an alley 1 group having 1 to 4 carbon atoms] to prepare 
a trlazlne derivative represented by the general formula 




[In the formula, X^ , n, Z, r'' , R^ and R* each have the same 
meaning as above J ; 

(5) a method In which an amino group-containing trlazlne derl 
vatlve represented by the general formula 




[In the formula, X^ Is a hydrogen atom, allcyl group having 1 
to 4 carbon atoms, allcoxy group having 1 to 4 carbon atoms, 
alkylthlo group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted allcyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkylthlo group having 1 to 4 carbon atoms, n Is 



BMBDOaO: <£P_jOe83S22A1J^ 



G. r-. --v i-. r--. 

I U O O ^ /il 



an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
r"" is an alkyl group having 1 to 4 carbon atoms and r2 is a 
halogen-substituted alkyl group having 1 to 4 carbon atoms] 
is reacted with a carboxylic acid represented by the general 
formula R^COOH [in the formula, r4 is a hydrogen atom, alkyl 
group having 1 to 4 carbon atoms, substituted alkyl group having 
1 to 4 carbon atoms, cycloalkyl group having 3 to 6 carbon atoms 
or alkenyl group having 2 to 5 carbon atoms], carboxylic acid 
anhydride represented by (R^cOaO [in the formula,. R^ has the 
same meaning as above], halide of a carboxylic acid represented 
by R^COX [in the formula, r4 has the same meaning as above and 
X is a halogen atom] or ester of a carboxylic acid represented 
by r4coor7 (in the formula, r4 has the same meaning as above 
and r7 is an alkyl group having 1 to 4 carbon atoms] to prepare 
a triazine derivative represented by the general formula 

z 

[in the formula, x\ n, Z, r1 , r2 and r4 each have the same 
meaning as above ] ; 

(6) a method in which an amino group-containing triazine deri- 
vative represented by the general formula ' 



[in the formula, x"" is a hydrogen atom, alkyl group having 1 
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to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkylthio group having 1 to 4 carbon atoms, halpgen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkylthio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
is an alkyl group having 1 to 4 carbon atoms and is a 
halogen- sxibstituted alkyl group having 1 to 4 carbon atoms] 
is reacted with an aldehyde represented by the general formula 
R^CHO f in the formula, R^ is an alkyl group having 1 to 4 , 
carbon atoms] or an acetal represented by R^CH (Or8)2 [in 
the formula, R^ has the same meaning as above and R" is an 
alkyl group having 1 to 4 carbon atoms] to prepare a triazine 
derivative represented by the general formula 




[in the formula, X , n, Z, R , R and R^ each have the same 
meaning as above] ; 

(7) a method in which an amino group-containing triazine 
derivative represented by the general formula 
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I in the formula, is a hydrogen atom, alkyl group having 1 
to 4 oarbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkyl thio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkyl thio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 
r'' is an alkyl group having 1 to 4 carbon atoms and is a 
halogen-substituted alkyl group having 1 to 4 carbon atoms] 
is reacted with an aldehyde represented by the general formula 
R^CHO [in the formula, r5 is an alkyl group having 1 to 4 carbon 
atoms] or an acetal represented by r5ch(Or8)2 tin the formula, 
R^ has the same meaning as above and R^ is an alkyl group having 
1 to 4 carbon atoms] to prepare a triazine derivative represented 
by the general formula 




tin the formula, , n, Z, r1 , r2 and r5 each have the same 
meaning as above ] ; and 

(8) a herbicide containing, as an effective ingredient, a tri- 
azine derivative represented by the general formula 
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or by the general formula 



R 



(X M „-£0]3^i H - N H^^-^R » 



[In the formulas, Is a hydrogen atom, alkyl group having 1 
to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkylthio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkylthio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, Z is an oxygen atom or a sulfur atom, 

is an alkyl group having 1 to 4 carbon atoms, is a halogen- 
substituted alkyl group having 1 to 4 carbon atoms and R*^ is 
NH2f NHCOR^ or N=CHr5 (in which R* is a hydrogen atom, alkyl 
group having 1 to 4 carbon atoms, substituted alkyl group having 
1 to 4 carbon atoms ^ cycloalkyl group having 3 to 6 carbon atoms 
or alkenyi group having 2 to 5 carbon atoms and R^ is an alkyl 
group having 1 to 4 carbon atoms, alkoxy group having 1 to 4 
carbon atoms or alkylamino group having 1 to 4 carbon atoms ) ] • 

The triazine derivative of the present invention is a novel 
compound and can be utilized efficiently as a herbicide • Accord- 
ing to the method of the present invention, furthermore, the 
triazine derivative can be prepared in a high purity and in a 
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high yield with good efficiency. 

Besides/ the herbicide of the present invention con?)rising 
the above mentioned triazine derivative as an active ingre- 
dient has a high herbicidal effect and low phytotoxicity in 
comparison with known herbicides for paddy rice plants. 
Moreover, it has a broad herbicidal spectrum and exhibits 
strong effects against various kinds of weeds. 
Best Embodiment for Practicing ^he Invention 

The present invention provides a triazine derivative repre- 
sented by the general formula 

R* 



tl] 



or by the general formula 

R« 



[III 



(in the formulas, is a hydrogen atom, alkyl group having 
1 to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms, 
alkylthio group having 1 to 4 carbon atoms, halogen atom, halo- 
gen-substituted alkyl group having 1 to 4 carbon atoms, halogen- 
substituted alkoxy group having 1 to 4 carbon atoms or halogen- 
substituted alkylthio group having 1 to 4 carbon atoms, n is 
an integer of 1 to 4, 2 is an oxygen atom or a sulfur atom, 

is an alkyl group having 1 to 4 carbon atoms, r2 is a halogen- 
substituted alkyl group having 1 to 4 carbon atoms and r3 is 
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NH2, NHCOr4 or N=CHr5 (in which is a hydrogen atom, alkyl 
group having 1 to 4 carbon atoms, substituted alkyl group having 
1 to 4 carbon atoms, cycloalkyl group having 3 to 6 carbon atoms 
or alkenyl group having 2 to 5 carbon atoms, and is an alkyl 
group having 1 to 4 carbon atoms, alkoxy group having 1 to 4 
carbon atoms or alkyl amino group having 1 to 4 carbon atoms)] 
and also provides a method for the preparation of a triazine 
derivative represented by the general formula 

(X»)«-£Ol73-iH-NH'^N'^NHa ... d-A] 

[in the formula, X*" , n, Z, r"" and r2 each have the same meaning 
as above] characterized by reacting a salt of benzofuranyl alkyl 
amine represented by the general formula 

R* 

(X»)„-£OJ^ -jj— CH-NH2«HX ^"^^ 

[in the formula, , n, Z and R^ each have the same meaning 

as above and X is a halogen atom] with a cyanoguanidine expres- 

sed by the formula H2N-C-NH-CN to prepare a salt of a benzo- 
furanyl biguanide represented by the general formula 

R* NH NH - 
(XMn— ^OJL^ -j[-CH-NHCNHCNH2'HX *" 

[in the formula, x"" , n, Z, R^ and X each have the same meaning 
as above] and then reacting the salt of benzofuranyl biguanide 
with an alkyl ester represented by the general formula 
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r2cOOr6 ivj 
[in the formula, r2 is a halogen-substituted alkyl group having 
1 to 4 carbon atoms and r6 is an alkyl group having 1 to 4 car- 
bon atoms] (hereinafter referred to as "the method 1") and a 
method for the preparation of a triazine derivative represented 
by the general formula 



NH2 • [II-A] 



[in the formula, , n, Z, r1 and r2 each have the same meaning 
as above] characterized by reacting a salt of a ddhydrobenzo- 
furanyl alkyl aunine represented by the general formula 



[in the formula, X*" , n, Z and R^ each have the same meaning 

as above and X is a halogen atom] with cyanoguanidine expressed 

NH 

by the formula H2N-C-NH-CN to prepare a salt of dihydrobenzo- 
furanyl biguanide represented by the general formula 



z 

[in the formula, X^ , n, Z, rI and X each have the same meaning 
as above] and then reacting the. salt of dihydrobenzof uranyl 
biguanide with an alkyl ester represented by the eUdove given 
general formula (VJ (hereinafter referred to as "the method 2"). 
Further, the present invention also provides a method for 
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the preparation of a compound which is the triazine derivative 
of the general formula [I] or [II] having NHCOR* or N=CHr5 as 
the substituent group as an extension of the above described 
method 1 or method 2. 

Namely^ there are provided a method for the preparation 
of a triazine derivative represented by the general formula 




[in the formula, X** , n, Z, , R^ and R^ each have the same 
meaning as above] (hereinafter referred to as "the method 3") 
by reacting the triazine derivative (amino group-containing 
triazine derivative) represented by the general formula [1-A] 
and prepared by the above described method 1 with a carboxylic 
acid represented by the general formula 

R^COOH [VI] 
[in the formula, R^ has the same meaning as above], a carboxylic 
acid anhydride represented by the general formula 

(r4cO)20 ... [VII] 

[in the formula, R^ has the same meaning as above], a halide 
of carboxylic acid represented by the general formula 

R^COX ... [VIII] 

[in the formula, R^ and X each have the same meaning as above] 
or an ester of carboxylic acid represented by the general formula 

R^COOR^ ... [IX] 

[in the formula, R^ has the same meaning as above and R^ is 
an alkyl group having 1 to 4 carbon atoms] and a method for 
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the preparation of a triazine derivative represented by the 
general formula 




(XMnH-Ol -l-CH-NH fin^,^3^ ... fll-B] 

Z 

[in the formula, , n, Z, rI , r2 and r4 each have the same 
meaning as above] (hereinafter referred to as "the method 4") 
by reacting the triazine derivative (amino group-containing 
triazine derivative) represented by the general formula [II-AJ 
and prepared by the above described method 2 with a carboxylic 
acid of the above given general formula (VI], carboxylic acid 
anhydride of the general formula [VIl], halide of carboxylic 
acid of the general formula [VIII] or ester of carboxylic acid 
of the general formula [IX] and further there are provided a 
method for the preparation of a triazine derivative represented 
by the general formula 



R 



^ Y IPX 

z 

(in the formula, X^ , n, Z, r1 , r2 and r5 each have the same 
meaning as above] (hereinafter referred to as "the method 5") 
by reacting the cunino group-containing triazine derivative re- 
presented by the general formula (I-A] and prepared by the above 
described method 1 with an aldehyde represented by the general 
formula 

R^CHO ... tX] 
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[in the formula, has the sam meaning as above] or an acetal 
represented by the general formula 

r5ch(Or8)2 txi] 
[in the formula, R^ has the same meaning as above and R® is 
an alkyl group having 1 to 4 carbon atoms] and a method for 
the preparation of a triazine derivative represented by the 
general formula 




[in the formula, x'' , n, Z , R^ , r2 and R^ each have the same 
meaning as above] (hereinafter referred to as "the method 6") 
by reacting the amino group-containing triazine derivative re- 
presented by the general formula [II-A] and prepared by the 
above described method 2 with an aldehyde of the above given 
general formula [X] or an acetal of the general formula [XI]. 

Further, the present invention provides a herbicide con- 
taining, as an effective ingredient, the triazine derivative 
represented by the above given general formula [I] (this in- 
cludes the general formulas [I-A], [I-B] and [I-C]) or the gen- 
eral formula [II] (this includes the general formulas [II-A], 
[II-B] and [II-C]). 

The compound represented by the above given general formula 
[I] is a triazine derivative (triazine derivative having a ben- 
zo{thia)furanyl group) and, in the formula, x1, n, Z, r1, r2 
and r3 are each as described above. Namely, x'' denotes a. hydro- 
gen atom, alley 1 group having 1 to 4 carboft atoms (methyl group, 
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ethyl group, n-propyl group, isopropyl group, n-butyl group, 
Isobutyl group, sec-butyl group and tert-butyl group), alkoxy 
group having 1 to 4 carbon atoms (methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, ispbutoxy 
group, sec-butoxy group and tert-butoxy group), alkylthlo group 
having 1 to 4 carbon atoms ( methyl thio group, ethyl thio group, 
propyl thio group and butyl thio group), halogen atom (chlorine 
atom, bromine atom, fluorine atom, iodine atom and the like), 
halogen-substituted alkyl group having 1 to 4 carbon atoms (tri- 
fluoromethyl group, trichloromethyl group, trichloroethyl group, 
dichloroethyl group, tetrafluoroethyl group, mpnochlorcMiethyl 
group, monobromomethyl group, monofluoromethyl group and the 
like), halogen-substituted alkoxy group having 1 to 4. carbon 
atoms (monochloromethoxy group, difluoromethoxy group, mono- 
chloroethoxy group, monoflubromethoxy group, trif luoromethoxy 
group and the like) or halogen-substituted alkyl thio group (mono- 
chloromethylthio group, dif luoromethylthio group, monochloro- 
ethylthio group, monof luoromethylthio group and trif luoromethyl- 
thio group). And, n denotes either one of the integers of 1 
to 4 and Z denotes an oxygen atom or a sulfur atom. Further, 
R'' is an alkyl group having 1 to 4 carbon atoms such as methyl 
group, ethyl group, n-propyl group, isopropyl group, n-butyl 
group, isobutyl group, sec-butyl group and tert-butyl group 
and r2 is a halogen-substituted alkyl group having 1 to 4 car- 
bon atoms such as, in particular, trif luprome thy 1 group, tri- 
chloromethyl group, dichloroethyl group, tetrafluoroethyl group, 
monochloromethyl group, ncncabranamBthyl group, monofluoromethyl 
group, difluoromethyl group, chlorof luoromethyl group. 
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dibromoethyl group, dichloromethyl group , bromof luoromethyl 
group, heptafluoropropyl group, dibromomethyl group, dlbromo- 
f luoromethyl group, chlorodif luoromethyl group, bromodif luoro- 
methyl group, dichlorof luoromethyl group, pentafluoroethyl group, 
difluoroethyl group and the like. And, is NH2/ NHCOR* or 
NsCHR^. R^ here is a hydrogen atom, alkyl group having 1 to 
4 carbon atoms, substituted alkyl group having 1 to 4 carbon 
atoms, cycloalkyl group having 3 to 6 carbon atoms or alkenyl 
group having 2 to 5 carbon afcoras exemplified, in particuiar , 
by methyl group, ethyl group, n-propyl group, isopropyl group, 
n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, 
methoxy methyl group, methoxy ethyl group, ethoxy methyl group, 
chloromethyl group, dichloromethyl group, bromomethyl group, 
methyl thio methyl group, ethyl thio methyl group, cyclopropyl 
group, cyclobutyl group, cyclopentyl group, cyclohexyl group, 
vinyl group, propenyl group, allyl group and the like. Further, 
R^ is an alkyl group having 1 to 4 carbon atoms, alkoxy group 
having 1 to 4 carbon atoms or alkyl amino group having 1 to 
4 carbon atoms exemplified, in particular, by methyl group, 
ethyl group, n-propyl group, isopropyl group, n-butyl group, 
isobutyl group, sec-butyl group, tert-butyl group, methoxy group, 
ethoxy group, n-propoxy group, isopropoxy group, n-butoxy group, 
isobutoxy group, sec-butoxy group, tert-butoxy group, monomethyl 
amino group, dimethyl amino group, monoethyl amino group, di- 
ethyl amino group and the like. 

The triazine derivativ s represented by the general formula 
[I] can be classified into 4 classes shown below depending on 
the kind of Z in the formula and the position of substitution 
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of the aminoalkyl group [-CHr1-NH] to the benzo(thia)furanyl 
group. Namely, an oxygen atom as the Z gives the triazlne deri- 
vatives (triazine derivatives having a 2-benzofuranyl group) 
represented by the general formula 

rti.iju W ^ns 



•j^ 8 • • • t X— 1 ] 



"0^ 

or triazine derivatives (triazine derivatives having a 3-benzo- 
furanyl group) represented by the general formula 

and a sulfur atom as the z gives triazine derivatives (triazine 
derivatives having a 2-benzothiafuranyl group (2-benzothienyl 
group or 2-thianaphthenyl group)) represented by the general 
formula 

"■'■-@73,iH-HH^«'^R. ... [1-3) 

s 

or triazine derivatives (triazine derivatives having a 3-benzo- 
thiafuranyl group (3-benzothienyl group or 3-thianaphthenyl 
group)) represented by the general formula 

R* 



I' J^9X 

-CH-NH •* . ... [1-41 
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On the other hand, the compound represented by the general 
formula [XI] is also a trlazine derivative (triazine derivative 
having a dihydrobenzo ( thia ) furanyl group) which is the saune 
as the triazine derivative of the general formula [I] excepting 
saturation or unsaturation of the carbon atoms at the 2,3-posi- 
tions of the benzo( thia) furanyl group with hydrogen atoms so 
that the particular examples of , n, Z, , and r3 are 
the same as in the case of the triazine derivatives of the gen- 
eral formula* 

Similarly to the triazine derivatives of the above given 
general formula [I], the triazine derivatives represented by 
the general formula [II] can also be classified into the fol- 
lowing 4 classes depending on the Icind of the Z in the formula 
and the position of substitution of the aminoallcyl group 
[-CHR''-NH] to the benzo( thia) furanyl group. 

Namely, an oxygen atom as the Z gives triazine derivatives 
(triazine derivatives having a 2-dihydrobenzof uranyl group) 
represented by the general formula 



or triazine derivatives (triazine derivatives having a 3-dihydro- 
benzof uranyl group) represented by the general formula 
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and a sulfur atom as the Z gives triazine derivatives (triazine 
derivatives having a 2-dihydrobenzothiafuranyl group (2-dihydro- 
benzothienyl group or 2-dihydrothianaphthenyl group)) represented 
by the general formula 

R * 

s 

or triazine derivatives (triazine derivatives having a 3-dihydro- 
benzothiafuranyl group ( 3-dihydrobenzothienyl group or 3-dihydro- 
thianaphthenyl group)) represented by the general formula 

R» 

Particularly exemplary of the triazine derivatives of thiB 
present invention represented by the above given general formu- 
las tI-1] to tI-4] and to fII-4] are, besidesthe com- 
pounds obtained in the Preparation Examples described below, 
2-amino-4-[l-(benzofuran-2'-yl) ethylamino J-6-dichloromethyl- 
s-triazine, 2-amino-4-[1-(benzofuran-2'-yl) ethylamino 1-6-di- 
bromomethyl-s-triazine, 2-amino-4- [ 1 - (benzof uran-2 ' -yl ) ethyl- 
amino]-6-trichloromethyl-s-triazine, 2-amino-4-( 1 -(benzofuran- 
2 • -yl ) ethylamino] -dichlorofluoromethyl-s-triazine, 2-amino- 
4-[ 1 - (benzof uran-2 '-yl) ethylamino]-6-chlorof luoromethyl-s-tri- 
azine, 2-amino-4-(1 -(benzof uran-2 '-yl) ethylamino ]-6-bromofluo- 
romethyl-s-triazine, 2-amino-4- [ 1 - (benzof uran-2 ' -yl) ethylaminol- 
6-dibromof luoromethyl-s-triazine, 2-amino-4-t 1 - (benzof uran-2 ' - 
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yl) ethylaminol-e-bromodifluoromethyl-s-triazine, 2-amino-4- 
[ 1 - ( benzof uran-2 ' -yl ) ethylamino ] -6-bromomethyl-s-tria2ine , 
2-amino-4- [ 1 - ( benzof uran-2 ' -yl ) ethylamino ] -6-chloromethyl-s- 
trlazlne, 2-araino-4-f 1- (benzof uran-2 '-yl) ethylamino ] -6- of/^.- 
dibromoethyl-s-triazine, 2-amino-4-(1 -(benzof uran-2 '-yl) ethyl- 
amino ]-6-pentafluoroe.thyl-s-triazine, 2-amino-4-[1 -(benzof uran- 
2 • -yl ) ethylamino J -6- oCr of-dif luoroethyl-.s-triazine, 2-amino-4- 
[ 1 - ( benzof uran-2 ' -yl ) ethylamino ] -6-heptaf luoropropyl-s-tri- 
azine, 2 -amino-4- 1 1 - ( tirianap&then-2 ' -yl ) ethylai5ino]-6-triflu- 
oromethyl-s-triazine, 2-amino-4-[1-(thianaphthen-2*-yl} ethyl- 
amino I -6-cf , o(-dichloroethyl-s-trla2ine, 2-amlno-4- [ 1 - ( thianaph- 
then-2 ' -yl ) ethylamino 1 -6- </,c(#/3# /a-tetraf luoromethyl-s-triazine , 
2-amino-4- ( 1 - ( thianaphthen-2 • -yl ) ethylamino ] -6-monof luoromethyl- 
s-triazine, 2-amino-4-[1-(thianaphthen-2'-yl) ethylamino]-6- 
trlchloromethyl-s-triazine , 2-amino-4- [ 1 - ( thianaphthen-3 • -yl ) 
ethylamino 1-6- rf,of-dichloroethyl-s-triazine, 2-amino-4- 1 1 - ( thia- 
naphthen-3 ' -yl ) ethylamino ] -6- dg oe* /^r^R-tetraf luoroethyl-s-tri- 
azlne, 2-aroino-4-[1-(thlanaphthen-3*-yl) ethylamino ]-6-trichlo- 
romethyl-s-triazine , 2-amino-4- [ 1 - (benzof uran-2 • -yl ) propylamine ] - 
6-trifluoromethyl-s-triazine, 2-amino-4-[1 -(benzof uran-2 '-yl) 
propylamine 1 -6- crVrf-dichloroethyl-s-triazine, 2-amino-4-( 1 - ( thia- 
naphthen-2 '-yl) propylamine J-6-trifluoromethyl-s-triazine, 2- 
amino-4- [ 1 - ( thianaphthen-2 • -yl ) propylamine ] -6-tf ,o(-dichlero- 
ethyl-s-triazine, 2-amino-4-[ 1 - (benzof uran-2 ' -yl ) butylamino] - 
6-trif luoromethyl-s-triazine, 2 -amino-4- [ 1 -(thianaphthen-2 • - 
yl ) butylamino 1 -6^trif lueromethyl-s-triazine, 2-amino-4- [ 1 - 
( 5 • r 7 • -dichlorebenzef uran-2 ' -yl ) ethylamino ] -6-trif luoromethyl- 
s-triazine^ 2-amino-4-[l-(4 * ,7 '-dichlorobenzofuran-2 '-yl) ethyl- 
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amind]-6-trifluoromethyl-s-triazine, 2-ainino-4-I1-(6'-methyl- 
ben2ofuran-2 ' -yl ) ethylamino]-6-(<,o(-dichloroethyl-s-tria2lne, 
2-ainino-4- [ 1 - ( 6 ' -methylbenzof uran-2 ' -yl ) ethylamino] -6-flf,o^,yfl 
tetraf luoroethyl-s-triazlne, 2-amino-4- [ 1 - ( 6 ' -methylbenzof uran- 
2'-yl) propylaniino]-6-trifluoromethyl-s-triazine, 2-aiBlno-4- 
[ 1 - ( 6 • , 7 • -dimethylbenzof uran-2 ' -yl ) ethylamino J -6-trlf luoro- 
methyl-s- triazine , 2-amino-4 - [ 1 - ( 6 ' , 7 ' -dimethylbenzof uran-2 ' - 
yl) ethylamino]-6-(/,o(-dichloroethyl-s- triazine, 2-amino-4-[1- 
(6 • ,7 '-dimethylbenzof uran-2 '-yl) ethylamino]-6-c^,of#/}r^-tetra- 
f luoroethyl-s-triazine, 2-amlno-4- [ 1 - ( 4 ' , 7 ' -dimethylbenzof uran- 
2'-yl) ethylamino]-6-o(,<<-dichloroethyl-s-triazine, 2-amino-4- 
[ 1 - ( 4 • , 7 ' -dimethylbenzof uran-2 ' -yl ) ethylaminol-6-</,o(f/»»/t-tetra 
f luoromethyl-s-triazine, 2-amino-4- [ 1 - ( 4 ' , 6 ' -dimethylbenzof uran 
2 • -yl ) ethylamino]-6-trif luoromethyl-s-triazine, 2-amino-4- [ 1 - 
( 4 • , 6 • -dimethylbenzof uran-2 ' -yl ) ethylamino] -6-c/,o(-dichloro- 
ethyl-s-triazine, 2-amino-4- ( 1 - { 4 ' , 6 ' -dimethylbenzof uran-2 ' -yl ) 
ethylamino] -e-of, e/,^ , ^-tetraf luoromethyl-s-triazine, 2-amlno- 
4- [ 1 - ( 6 • -ethylbenzof uran-2 ' -yl ) ethylamino ] -6-trif luororaethyl- 
s-triazine, 2-amino-4-(l-(6'-isopropylbenzofuran-2'-yl) ethyl- 
amino ] -6-trif luoromethyl-s-triazine, 2-amino-4-[1-(6'r-chloro- 
benzof uran-2 ' -yl ) ethylamino] -6-trif luoromethyl-s-triazine, 
2-amino-4- [ 1 - ( 6 ' -fluorobenzof uran-2 ' -yl ) ethylamino 1 -6-trif luo- 
romethyl-s-triazine, 2-amino-4-t1-( 5 '-fluorobenzof uran-2 '-yl) 
ethylamino 1 -6-trif luoromethyl-s-triazine, 2-amino-4- [ 1 - ( 6 ' - 
bromobenzof uran-2 ' -yl ) ethylamino]-6-trif luoromethyl-s-triazine, 
2-amino-4- [ 1 - ( 5 ' -methoxybenzof uran-2 ' -yl ) ethylamino] -6-tri- 
f luoromethyl-s-triazine , 2-amino-4- [ 1 - { 6 ' -ethoxybenzof uran-2 ' - 
yl) ethylamino] -6-trif luoromethyl-s-triazine, 2-amino-4-i 1 - 
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(6 ' -isopropoxybenzofuran-2 ' -yl) ethylamino] -6-trif luoromethyl- 
s-triazine , 2-araino-4- [1- (6 • -methyl thianaphthen-2 • -yl) ethyl- 
amino] -6-trif luoromethyl-s-triazine , 2-amino-4- tl- (5 ' -methyl- 
thianaphthen-2' -yl) ethylamino] -6-trif luoromethyl-s-triazine, 
2-amino-4- [1- (4 ' , 6 • -dimethylthianaphthen-2 ' -yl) ethylamino] - 
6_trif luoromethyl-s-triazine , 2-amino-4- [1- ( 4 • , 6 • -dimethylthia- 
naphthen-2 • -yl) ethylamino] -6-a,a-dichloroethyl-s-triazine, 
2-amino-4- [1- ( 6 ' , 7 ' -dimethylthianaphthen-2 ' -yl ) ethylamino] - 
6-trif luoromethyl-s-triazine , 2-amino-4- [1- ( 6 • , 7 • -dimethylthia- 
naphthen-2 • -yl) ethylamino] -6-a , a-dichloroethyl-s-triazine , 
2-amino-4- [1- (6' -chlorothianaphthen-2' -yl) ethylamino] -6-tri- 
f luoromethyl-s-triazine, 2-amino-4- [1- ( 7 • -chlorothianaphthen- 
2 * -yl) ethylamino] -6-trif luoromethyl-s-triazine , 2-amino-4- 
[ 1_ ( 6 • -meth03^thianaphthen-2 • -y 1 ) ethylamino] -6-trif luoro- 
methyl-s-tr iaz ine , 2-amino-4- [1- ( 4 • , 6 ' -dimethoxythianaphthen- ^ 
2*-yl) ethylamino] -6-trif luoromethyl-s-triazine, 2-amino-4- 
[ 1- ( 6 • , 7 • -dimethoxythianaphthen- 2 • -yl) ethylamino] -6- 
trif luoromethyl-s-triazine, 2-euaino-4- [1- ( 6 • -methylthio- 
benzof uran-2 • -yl) ethylamino] -6-trif luoromethyl-s-triazine, 
2-amino-4- [1- ( 6 ' -methylthiobenzof uran-2 • -yl) ethylamino] - 
6_a , a-dichloroethyl-s-tr iaz ine , 2-amino- 4- [ 1- ( 6 • -ethylthiobenzo- 
furan-2»-yl) ethylamino] -6-trif luoromethyl-s-triazine, 2-amino- 
4- [1- (6 ' -difluoromethylthiobenzof uran-2 • -yl) ethylamino] -6-tri- 
f luoromethyl-s-triazine, 2-amino-4- [1- ( 6 ' -difluoromethylthio- 
benzof uran-2 ' -yl) ethylamino] -6-a , a-dichloroethyl-s-triazine , 
2-amino-4- [1- ( 6 • -chloromethylbenzof Tiran-2 • -yl) ethylamino] -6- 
trif luoromethyl-s-triazine , 2-amino-4- [ 1- ( 6 » -dif luoromethoxy- 
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benzofuran-2'-yl) ethylamino ]-6-trifluoromethyl-s-triazine, 
2-amino-4 - (1 - ( 6 ' -dlf luoromethoxybenzof uran-2 ' -yl ) ethylamino ] - 
6-</,o(-dichloroethyl-s-triazine, 2-amino-4-f 1 -( 6 ' -chloroethoxy- 
benzofuran-2'-yl) ethylamino J -6-trifluoromethyl-8-triazine, 
2-amino-4 - [ 1 - ( 6 • -dif luoroethylbenzof uran-2 ' -yl ) ethylamino ] - 
6-trifludromethyl-s-triazine, 2-amino-4-[1-(6*-trifluoromethyl- 
benzofuran-2'-yl) ethylamino] -6-trifluoromethyl-s-triazine, 
2-amino-4-(1 -(6 •-trifluoromethylbenzof uran-2 '-yl) ethyleuaino ] - 
6-«<,(^-dichloroethyl-s-triazine, 2-amino-4-t1-(2',3*-dihydro- 
benzofuran-2'-yl) ethylamino] -6-trifluoromethyl-s-triazlne, 
2-amino-4- [ 1 - ( 2 • , 3 ' -dihydrobenzo£uran-2 • -yl ) ethylamino] -6- 
«i,oC-dichloroethyl-s-tria2ine, 2-amino-4-[1.(2 ' ,3 *-dihydrobenzQ- 
furan-2*.-yl) propylamino )-6-trif luoromethyl-s-triazine, 2-amino- 
4-[1-(2' ,3'-dihydroben2ofuran-a'-yl) ethylamino] -6-trifluoro- 
methyl-s-triazine, 2-amino-4-ri-(2',3'-dihydrothianaphthen-2'- 
yl) ethylamino] -6-trifluoromethyl-s-triazine, 2-amino-4-[1-(2V,3'- 
dihydrothianaphthen-3 ' -yl ) ethylamino ] -6-trif luoromethyl-s-ntrl- 
azine, 2-amino-4-[1-(6'-methyl-2',3'-dihydrobenzofuran-2'-yl) 
ethylamino] -6-trifluoromethyl-s-triazine, 2-aminQ-4-t1-(4* ,7'- 
dimethyl-2 ' , 3 ' -dihydrobenzof uran-2 • -yl ) ethylamino } -6-trif luoro- 
methyl-s-triazine, 2-amino-4-[ 1- (6* ,7' -dimethyl-2' ,3 '-dihydro- 
benzof uran-2 ' -yl ) ethylamino] -6-trifluoromethyl-s-triazine, 
2-amino-4- [ 1 - ( 4 ' , 6 ' -dimethyl-2 ' , 3 ' -dihydrobenzof uran-.2 ' -yl ) 
ethylamino] -6-trifluoromethyl-s-triazine, 2-amino-4-[1-(6 
methoxy-2 ' , 3 ' -dihydrobenzof uran-2 ' -yl ) ethylamino ] -6-trif luoro- 
methyl-s-triazin , 2-amino-4-[1-(6'-chloro-2' ,3•-dihydrobenzo- 
furan-2•-yl) ethylamino] -6-trif luoromethyl-s-triazin , 2 -amino- \ 
4- [ 1 - ( 6 • -f luoro-2 ' , 3 ' -dihydrobenzof uran-2 ' -yl ) ethylamino 1-6- 
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tr if luoromethyl-s-triazirie , 2-aniino-4- [ 1 - ( 6 • -raethyl-2 ' , 3 ' -di- 
hydrothianaphthen-2 ' -yl ) ethy lamino ] -6-trif luoromethyl-s-tri- 
azlne, 2-amino-4- [ 1 - ( 4 ' , 7 ' -diniethyl-2 \ 3 * -dihydrothianaphthen- 
2 ' -yl ) ethylcuninol -6-trlf luoromethyl-s-triazine, 2-cuiiino-4^ [ 1 - 
( 4 • , 6 • -dimethyl-2 • , 3 ' -dihydrothianaphthen-.2 / -yl ) ethylamino ] - 
6-trif luororaethyl-s-triaziner 2-aniino-4-[ 1 - ( 4 \ 6 ' -dimethyl-2 ' 3 * - 
dihydrothianaphthen-2 ' -yl ) ethylamino 1 -6-(/,e3l-dichloroethyl-s- 
triazine, 2-amino-4-[1 -(6' ,7' -dimethyl-2 ',3' -dihydrothianaphthen- 
2 - -yl ) ethyiaminol -6-trif luoromethyi=s-=^trictz 2 -amino- 4 - M - 

( 6 ' -isopropyl-2 ' , 3 ' -dihydrothianaphthen-2 " -yl ) ethylamino ] -6- 
trif luoromethyl-s-triazine, 2-amino-4-[ 1 -( 6 * -isopropyl-2 • , 3 " - 
dihydrobenzof uran-2 ' -yl ) ethylamino ] -6-trif luoromethyl-s-tri- 
az ine ^ 2-propionylamino-4 - [ 1 - ( benzof uran-2 ' -y 1 ) ethylamino ] - ' 
6-trif luoromethyl-s-triazine, 2-chloromethylcarbonylamino-4- 
[ 1 - (benzof uran-2 • -yl) ethylamino] -6-trif luoromethyl-s-triazine, 
2-bromomethylcarbonylamino-4 - [ 1 - ( benzof uran-2 ' -yl ) ethylamino^] - 
6-trif luoromethyl-s-triazine, 2-ethoxymethylcarbonylamino-4-[1 - 
(benzof uran-2 " -yl) ethylamino ] -6-trif luororaethyl-s-triazine, 
2-methylthiomethylcarbonylamino-4- [ 1 - (benzof uran-2 * -yl ) ethyl- 
amino] -6-trif luoromethyl-s-triazine, 2-acryloylamino-4-[l- (ben- 
zof uran-2 • -yl ) ethylamino 1 -6-trif luoromethyl-s-triazine , 2-f orm- 
ylamino-4- [ 1 - ( benzof uran-2 * -yl ) ethylamino ] -6 -tr if luoromethyl- 
s-triazine, 2-isobutyleneimino-4-[ 1- (benzof uran-2 *-yl) ethyl- 
amino] -6-trif luoromethyl-s-triazine, 2-n-butyleneimino-4-[1- 
( benzof uran-2 • -yl ) ethylamino ] -6-trif luoromethyl-s-triazine , 
2-n-propyleneimino-4- [ 1 - ( benzof uran-2 ' -yl ) ethylamino ] -6 -tr i- 
f luoromethyl-s-triazine, 2-ethoxymethyleneimino-4- [ 1 - (benzo- 
f uran-2 ' -yl ) ethylamino ] -6-trif luoromethyl-s-triazine , 
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2- (N,N-dimethyleneimino) -4- [1- (benzo£uran-2 ' -yl) ethyleunlno] - 
6-trif luoromethyl-s-triazine, 2-acetylamino-4- [1- (benzoftiran- 
2'-yl) ethylaniino]-6-o,o-dichloroethyl~s-triazine, 2-inethoxy- 
methylcarbonylsunino-4- [1- (benzo£urem-2 » -yl) ethylamino] -6-o, o- 
dichloroethyl-s-triazine , 2-chloroinethylcarbonylaxalno-4 • [1- (ben- 
zof uran-2 • -yl) ethylamino] -6-a, o-dichloroethyl-s-triazine, 2- 
acryloylaniino-4- [1- (benzo£uran-2 • -yl) e-thylamino] -6-o, a-dlchloro 
ethyl-s-triazine , 2-f onnylamino-4- [1- Cbenzo£uran-2 ' -yl) ethyl- 
amino] -6-a, o-dichloroethyl-s-triazine, 2-isobutylenel]tdno-4- 
[1- (benzo£uran-2 • -yl) ethylamino] -6-a, a-dichloroethyl-s-triazine 
2- thyleneimino-4- [1- (benzo£iiran-2 • -yl) ethylamino] -r6-a,, a-di- 
chloroethyl-s-triazine , 2-acetylamino-4- [1- (thianaphtben-2 • -yl) 
ethylamino ] -6-tri£luoromethyl-s-tria2ine , 2-methoxymethylcarbon- 
ylamino-4- [1- (thianaphthen-2 • -yl) ethylamino] -6-trif iTOromethyl- 
8-triazine , 2-isobuty leneimino-4- [1- ( thianaphthen-2 • -.yl) ethyl- 
amino] - 6-tri£luoromethyl-s-triazine , 2-isobuty leneimino-4- [1- 
(thianaphthen-3» -yl) ethylamino] -6-tri£luoromethyl-8-triazine, 
2-methoxymethylcarbonylamino-4- [1- ( thianaphthen-3 • -yl) ethyl- 
amino] -6-trif luoromethyl-8-triazine, 2-acetylamino-4- II- < 4 * » 6 ' - 
dimethylbenzo£uran-2 ' -yl) ethylamino] -6-tri£luoramethyl-8-tri- 
azine , 2-isobuty leneimino-4- [1- (4 • , 6 ' -dimethylbenzof uran-2 • -yl) 
ethylamino ]-6-trifluoromethyl-s-triazine, 2-acetylamino-4- (1- 
(2 • -3 • -dihydrobenzo£uran-2 • -yl) ethylamino] -6-tri£luoromethyl- 
s-triazine , 2-isobuty leneimino-4- [1- (2 • , 3 • -dihydrobenzof uran-2 • - 
yl) ethylamino) -6-tri£luoromethyl-s-triazine, 2-methoxymethyl- 
carbonylamino-4- [1- (2 • , 3 • -dihydrothianaphthen-2 -yl) ethylamino] • 
6-tri£luoromethyl-s-triazine , 2-isobuty leneimino-4- [1- (2 • , 3 • - 
dihydrothianaphthen-2 • -yl) ethylamino] -6-tri£luoromethyl-s- 
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triazine , 2-methoxyinethy lcarbonylamino-4- tl-- C2 ' , 3 • -dihydro- 
thianaphthen-3 • -yl) ethylamino] «6-trif luoromethyl-s-triazine, 
2-isobutyleneiinino-4- [1- (2 • , 3 » -dihydro thianaphthen-3 • -yl) 
ethylamino] -6- trifluoromethyl-s- triazine , 2-inethoxyinethyl- 
carbonylainino-4- [1- t2 ' ^ 3 ' -dihydrobenzof uran-3 ' -yl) ethylamino] - 
6-trif luoromethyl-s-triazine, 2-isobutyleneimino-4- [1- (2 • , 3 ' 
dihydrobenzof uran-3 • -yl) ethylamino] -6-trif luoromethyl-s- 
triazine , 2-acetylamino-4- [1- (6 ' -methylbenzof uran-2 • -yl) 
ethy Icuhind 3 -6-trif lubrometliyl- s- triaz ine , 2- isobuty leneiwino- 
4- [1- ( 6 ' -methylbenzof urcm-2 • -yl) ethylamino] -6-trif luoromethyl- 
s-triazine, 2-acetylamino-4- [1- (4 • ^ 7 • -dimethylbenzof uran-2 • -yl) 
ethylamino] -6- trifluoromethyl-s-triazine, 2-isobutyleneimino- 
4- [1- (4 ' , 7 • -dimethylbenzof uran-2 • -yl) ethylamino] -6-trif luoro- 
methyl-s-triazine and the lilce. 

The triazine derivatives of the present invention repre- 
sented by the above given general foinnula [I] or general for- ' 
mula [11] oaxi be prepared by various methods. The methods for 
the preparation thereof with high efficiency among them include 
the above described "method 1" to "method 6" and the methods 
for the preparation of the triazine derivatives represented 
by the general formula [I] include the above described method 
1, method 3 and method 5 while the methods for the preparation 
of the triazine derivatives represented by the general formula 
[II] include the above described method 2, method 4 and method 6. 

According to the method 1, a salt of a benzofuranyl alkyl 
amine represented by the general formula [III] and cyanoguanidine 
are reacted to give a salt of a benzofuranyl biguanide repre- 
sented by the general formula [IV] ^ which is then reacted with 
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an alkyl ester represented by the general formula [V] to give 
the desired triazine derivative represented by the general for- 
mula [I--A] (This corresponds to a part of the triazine deriva- 
tives of the general formula [I]. Namely, it is a triazine deri- 
vative with NH2 as the in the formula II]). 

Salts of a benzofuranyl alkyl amine represented by the 
general formula [III] include, for example, salts of 1-benzo- 
furan-2-yl ethyl amine, salts of l-benzofuran-3-yl ethyl amine, 
salts of l-thianaphthen-2-yl ethyl amine, salts of i-thianaph- 
then-3~yl ethyl amine, salts of 1-benzof uran-2-yl propyl amine, 
salts of l-benzoftiran-2-yl butyl amine, salts of 1-thianaphthen- 
2-yl propyl amine, salts of l-thianaphthen-2-yl butyl amine, 
salts of 1- (6-chlorobenzofuran-2-yl) ethyl amine, salts of 1- 
(5-chlorobenzofuran-2-yl) ethyl amine, salts of 1— ( 4 , 7-dimethyl 
benzofuran-2-yl) ethyl amine, salts of 1-* (4, 6-dimethyl benzQ- 
furan-2-yl) ethyl amine, s^lts of l-(6-ethyl benzof uran-2-yl) 
ethyl amine, salts of 1- (6-isopropyl benzof uran-2-yl) ethyl 
amine, salts of l-(6-fluoro benzof uran-2-yl) ethyl amine, 
salts of l-{5-fluoro benzofuran-2-yl) ethyl amine, salts of 

1- {6-bromo benzofuran-2-yl) ethyl amine, salts of l-(5-broiiK> 
benzofuran-2-yl) ethyl amine, salts of l-(6-methoxy benzofuran- 

2- yl) ethyl amine, salts of l-(5-methoxy benzof uran-2-yl) ethyl 
amine, salts of l-{5-ethoxy benzofuran-2-yl) ethyl amine, salts 
of 1- {6-isopropoxy benzofuran-2-yl) ethyl amine, salts of 1- 
(5,7-dichloro benzofTaran-2-yl) ethyl amine, salts of l-(4,7- 
dichloro benzof uran-2-yl) ethyl amine, salts of 1- ( 6-methyl 
benzofuran-2-yl) ethyl amine, salts of l-(6-methyl benzofurem- 
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2-yl) propyl aminer salts of 1 -(6, 7 -dimethyl ben2ofuran-2-yl) 
ethyl amine, salts of 1-(6-methyl thianaphthen-2-yl) ethyl amine, 
salts of 1-(5-methyl thianaphthen-2-yl) ethyl amine, salts of 

1- (4,6-dimethyl thianaphthen-2-yl) ethyl amine, salts of 1-(6,7- 
dimethyl thianaphthen-2-yl) ethyl amine, salts of l-(6-chloro 
thianaphthen-2-yl) ethyl amine r salts of l-(7-chloro thianaph- 
then-2-yl) ethyl amine, salts of 1-(6-methoxy thianaphthen- 

2- yl) ethyl amine, salts of 1-(4,6-dimethoxy thianaphthen-2- 
yl) ethyl amine, salts of 1 6 , 7-dimethoxy thianaphthen^:2-yi ) 
ethyl amine, salts of 1-(6-methylthio benzofuran-2-yl) ethyl 
amine, salts of 1-(6-ethylthio benzof uran-2-yl ) ethyl amine, 
salts of 1-(6-difluoromethylthio benzofuran-2-yl) ethyl amine, 
salts of 1 - ( 6-chloromethyl benzofuran-2-yl) ethyl amine, salts 
of 1-(6-difluoroethyl benzofureui-2-yl) ethyl amine, salts of 
1«(6-trifluoromethyl benzof uran-2-yl ) ethyl amine, salts of* 
1-(6-difluoromethoxy benzof uran-2-yl ) ethyl amine, salts of" 
1-(6-chloroethoxy .benzofuran-.2-yl) ethyl amine and the like. 
In carrying out the reaction of the salt of benzofuranyl alkyl anime 
represented by the above given general formula [III] and cyano- 
guanidine, these two compounds may be used in an about egui* 
molar proportion and, although solvents are not always neces- 
sary, there can be used alcohols such as methanol, ethanol, 
isopropanol and the like, ketones such as acetone, methyl ethyl 
ketone, cyclohexanone and the like, aliphatic hydrocarbons such 
as n-hexane, n-heptane and the like, cyclic hydrocarbons such 

as benzene, decalin, alkyl naphthalenes and the like, chlorinat- 
ed hydrocarbons such as ethylene dichloride, chlorob nzene, 
dichlorobenzene and the like and ethers such as tetrahydrof uran , 
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dioxane and the like as well as kerosine and the like. The tem- 
perature of reaction is not particularly limitative and it can 
proceed satisfactorily at a temperature from low to high temper- 
atures or, in particular, in the range from 80 to 200 "C. 

This reaction gives a salt of a benzofuranyl biguanide 
derivative represented by the general formula CIV] which, in 
the method 1 of the present invention, is reacted with an alkyl 
ester r2coor6 of the general formula [V] to prepare the desired 
triazine derivative represented by the general formula [I-A]. 
Usually, this reaction proceeds efficiently in a solvent such 
as alcohols, e.g. methanol, ethanol, isopropanol and the like, 
various kinds of ketones, aliphatic hydrocarbons, various kinds 
of ethers, various kinds of cyclic hydrocarbons, chlorinated 
hydrocarbons and the like in the presence of a catalyst such 
as a base and the like at around 10 to 100 *€. 

In the method 3 of the present invention to follow, the 
amino group-containing triazine derivative represented by the 
general formula [I-A] and obtained by the above mentioned method 
1 is reacted with a carboxylic acid of the above given general 
formula tVI], carboxylic acid anhydride of the general formula 
(VII J, halide of carboxylic acid of the general formula Cvili] 
or carboxylic acid ester of the general formula [IX]. When a 
halide of carboxylic acid of the general formula [VIII] is used, 
it is usual in this reaction that, though dependent on the type 
of the compound used, the above mentioned halide of carboxylic 
acid is used in a proportion of 1 to 3 times by moles relative 
per mole of the eunino group-containing triazine d rlvative of 
the general formula [I-A] and it is preferable, although solvents 
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are. not always necessary, to use aromatic hydrocarbons such 
as benzene, toluene, xylene and the like, halogenated hydro- 
carbons such as chloroform, methylene chloride and the like, 
ketones such as acetone, methyl ethyl ketone and the like, 
aliphatic hydrocarbons such as hexane, heptane and the like, 
ethers such as tetrahydrofuran, ethyl ether and the like or 
basic solvents such as pyridine and the like, and so on. 
Further, it is effective to add a base such as triethyl amine 
and the like to this reaction system. Although the twp-erature 
of the reaction is not particularly limitative, it can proceed 
at a temperature of from low to high temperatures or, in 
particular, in the range from -20<»c to 80»c. 

When a carboxylic acid ester of the general formula [IX] 
is used, in the next place, it should be used in an amount at 
least equimolar to the amino group- containing triazine deriva- 
tive of the general formula [l-A] and, although solvents are 
not always necessary, it is preferable to use water, aromatic 
hydrocarbons such as benzene, toluene, xylene and the like, 
ketones such as acetone, methyl ethyl ketone and the like, ali- 
phatic hydrocarbons such as hexane, heptane and the like, ethers 
such as tetrahydrofuran, ethyl ether and the like and alcohols 
such as methanol, ethanol and the like as well as dimethyl form- 
amide and dimethyl sulfoxide as the solvent. Further, it is 
effective to admix the reaction mixture with a base such as 
sodium methoxide, sodium ethoxide, n-butyl lithium, sodium hy- 
dride and the like. Although the temperature of the reaction 
is not particularly limitative, furthermore, it can proceed 
satisfactorily at a temperature of from low to high temperatures 
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or, in particular, in the range from 10 to 100*C. 

When a carboxylic acid of the general formula [VI] or 
carboxylic acid anhydride of the general ' formula [VII] is used, 
it can be applied correspondingly as in case of using carboxylic 
acid ester. 

According to the method 3 of the present invention, the 
desired triazine derivative represented by the general formula 
[I-B] can be obtained by the above described reaction. 

In the method 5 of the present invention, furthermore, 
the triazine derivative of the general formula CI-AJ (amino 
group-containing triazine derivative) obtained by the above 
described method 1 is reacted with an aldehyde of the general 
formula [X] or acetal of the general formula tXl], 

In this reaction, the aldehyde of the general formula [X] 
or acetal of the general formula [XI J should be used in an ap- 
proximately equimolar amount relative to the amino group-con- 
taining triazine derivative of the general formula [I-AJ and, 
although solvents are not always necessary, aromatic hydrocar- 
bons such as benzene, toluene, xylene and the like, halogenated 
hydrocarbons such as chloroform, methylene chloride and the 
like, aliphatic hydrocarbons such as hexane, heptane and the 
like, ethers such as tetrahydrofuran, ethyl ether and the like, 
and so on can be used as a preferable solvent. Further, it is 
preferable to use a dehydrating agent such as potassium hydroxide 
and the like and a" catalyst such as p-toluene sulfonic acid 
and the like in this reaction mixture and, although the temper- 
ature of the reaction is not particularly limitative, it can 
proceed satisfactorily at a temperature of from low to high 
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temperatures or, in particular, in the range from 10 to 100 ^C. 

According to the method 5 of the present invention as above, 
the desired triazine derivative represented by the general for- 
mula EI-Cl can be obtained by the above described reaction • 

In the next place, the triazine derivative of the present 
invention represented by the above given general formula [III 
(triazine derivative having a dihydrobenzo( thia)furanyl group) 
can be prepared in the same manner as the triazine derivative 
of the general formula [X], for which methods having high effi- 
ciency include the method 2, method 4 and method 6 of the pres- 
ent invention described before. 

According to the method 3, the salt of a dihydrobenzofuran- 
yl alkyl amine represented by the general formula [ III 'lis 
reacted with cyanoguanidlne to give a salt of a dihydrobenzo- 
furanyl blguanide represented by the general formula [ IV ' ] , 
which is then reacted with an alkyl ester represented by the 
general formula [V] to give the desired triazine derivative 
represented by the general formula [II-A] (irhis corresponds 
to a part of the triazine derivatives of the general formula 
[11]. Namely, it is a triazine derivative with NH2 as the r3 
in the formula [ II ] • ) • 

Exemplary of the salt of a dihydrobenzofuranyl alkyl amine 
represented by the general formula [III'] are, for example, 
salts of 1 -(2,3-dihydrobenzofuran-2-yl) ethyl amine, salts of 
1 -(2,3-dihydrobenzofuran-2-yl) propyl amine, salts of 1-(2,3- 
dihydrobenzofuran-3-yl) ethyl amine, salts of 1 -(2,3-dihydro- 
thianaphthen-3-yl) ethyl amine, salts of 1 -(2, 3-dihydrothia- 
naphthen-2--yl) ethyl amine, salts of 1 -(6-methyl-2, 3-dihydro- 
benzofuran-3-yl) ethyl amine, salts of 1 -(4, 7-dimethyl-2, 3-di- 
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hydrobenzofuran-2-yl) ethyl amine, salts of l-(6,7-dimethyl- 
2,3-dihydrobenzofuran-2-yl) ethyl amine, salts of 1 -(4, 6 -dime thy 1- 
2,3-dihydrobenzofuran-2-yl) ethyl amine, salts of 1 - ( 6-methoxy- 
2r3-dihydrobenzofuran-2-yl) ethyl amine, salts oif 1 -.(6-chloro- 
2,3-dihydrobenzofuran-2-yl) ethyl amine, salts of 1-(6-f luoro- 
2,3-dihydrobenzofuran-2-yl) ethyl amine, salts of l-(fi-methyl- 
2,3-dihydrothianaphthen-2-yl) ethyl amine, salts of 1-(4,7- 
dimethyl-2,3-dihydrothianaphthen -2-yl) ethyl amine, salts of 
1-(4,6-dimethyl-2,3-dihydrothianaphthen-2-yl) ethyl coaine, salts 
of 1-(6,7-dimethyl-2,3-dihydrothianaphthen-2-yl) ethyl sunine, 
salts of 1 * ( 6-isopropyl-2 , 3-dihydrothianaphthen-2-yl ) ethyl 
amine, salts of 1-(6-isopropyl-2,3-dihydrobenzofur€m-2-yl) 
ethyl amine and the like. 

The reaction of the method 2'of' the. present Invention can 
be carried out in the same manner as in the above described 
method 1 excepting replacement' of the salt of the dihydrobenzo- 
f urany 1 alkyl amine represented by the general formula [ III ' ] 
with the salt of a benzofuranyl alkyl amine represented by the 
general formula [III]. 

According to this method 2, the amino group-containing 
triazine derivative represented by the general formula [II-A]. 
can be obtained in a high purity and in a high yield. 

In the method 4 of the present invention, furthermore, 
the amino group-containing triazine derivative represented by 
the general formula [II-Alis prepared according to the above 
described method 2 of the present invention and then this tri- 
azine derivative is reacted with a carboxylic acid of the above 
given general formula tVl], carboxylic acid anhydride of the 
general formula [VII], halide of a carboxylic acid of the gen- 
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eral formula (VIII] or carboxylic acid eater of the general 
formula [IX] to give the desired triazine derivative represented 
by the general formula [II-B]. 

incidentally, this method 4 is practiced in accordance 
with the method 3 described above. 

In the method 6 of the present invention, then, the amino 

group- containing triazine derivative represented by the general 
formula [II-A] is prepared according to the above described 
method 2 of the present invention followed by the reaction of 
this triazine derivative with an aldehyde of the general for- 
mula [X] or acetal of the general formula [XI] to give the 
desired triazine derivative represented by the general 
formula tll-C] . 

Incidentally, this method 6 can be practiced in accord- 
euice with the above described method 5. 

As is described above, each of the triazine derivatives 
of the general foinmula [I-A] obtained by the method 1 of the 
present invention, the triazine derivatives of the general 
formula [I-B] obtained by the method 3 and the triazine 
derivatives of the general formula tl-C] obtained by the 
method 5 is included within the triazine derivatives of the 
present invention represented by the general formula [I] and 
is a novel compound* 

Further, each of the triazine derivatives of the general 
formula [I I- A] obtained by the method 2 of the present inven- 
tion, the triazine derivatives of the general formula [II-B] 
obtained by the method 4 and the triazine derivatives of the 
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general formula [II-C] obtained by the method 6 is included 
within the triazine derivatives of the present invention re- 
presented by the general formula [II] and is a novel compound. 

Furthermore, the triazine derivatives represented by the 
general formula [I] or [II] is suitable as a herbicide since 
they can suppress germination and growth of weeds with high 
selectivity. Besides, they can exhibit a excellent herbicidal 
effect not only against annual broadleaf weeds such as Rotala 
indica (Willd. ) Koehne var. uligirosa (Miq.) Koehne. , Lindernia 
pyxidaria L. and Monochoria vaginalis Presl var. plantaginea 
(Roxb.) Solms-Laub., species of Cyperaceae such as Cyperus 
dif formis L. , and Graminceae such as Echinochloa crus-galli L. , 
as well as perennial weeds such as Scirpus juncoides Roxb. var. 
Hotarui Ohwi, Cyperus serotinus Rottb. euid Sagittaria pygmaea 
Miq. which are now considered to i)e difficult to control, 
without causing phytotoxicity to the paddy rice plants. 

Furthermore, these triazine derivatives exhibit excellent 
herbicidal effects against troublesome weeds such as sicklepod 
(Cassia obtusifolia L. ) , tallmorning glory (Ipomoea purpures 
(L) Roth ) and velvet leaf (Abutilon theophrasti Medilc) without 
injuring corns and grain sorghums which are importemt upland 
crops . 

In the next place, the herbicide of the present invention 
comprises the compounds of the above described invention or, 
namely, the triazine derivatives represented by the general 
formula [I] or [II] as an active ingredient cuid can be applied 
as formulated in the forms of wettable powders, emulsifiable 
concentrate, dusts, granules and the like prepared by mixing 
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these compoiinds with a liquid carrier such as organic solvents 
and the like or a solid carrier such as mineral fine powders 
and the like. A surface active agent may be added thereto in 
the formulation in order to give emulsif lability, dispersibility, 
spreadability and the like. 

When the herbicide of the present invention is used in 
the form of wettable powder, a suitable form of the preparation 
is usually a composition compounded from 1-0 -to SS% -by weight 
of the above described triazine derivative of the invention 
as the active ingredient, from 40 to 88% by weight of a solid 
carrier and from 2 to 5% by weight of a surface active agent. 
When it is used in the form of emulsifiable concentrate, the 
preparation is usually formulated from 20 to 50% by weight of 
the triazine derivative of the present invention as the active 
ingredient, from 35 to 75% by weight of a solvent and from 
5 to 15% by weight of a surface active agent. 

When it is used in the form of dust, on the other hand, 
the preparation should usually be formulated from 1 to 15% 
by weight of the triazine derivative of the present invention 
as the active ingredient, from 80 to 97% by weight of a solid 
carrier and from 2 to 5% by weight of a surface active agent. 
Further, when it is used in the form of a granule, the 
preparation should be formulated from 0.1 to 15% by weight 
of the triazine derivative of the present invention as the 
active ingredient, from 80 to 97.9% by weight of a solid 
carrier and from 2 to 5% by weight of a surface active agent « 
The solid carrier here used should be a finely divided mineral 
powder which is exemplified by oxides such as diatomaceous 
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earth, slaked lime and the like, phosphates such as apatite 
and the like, sulfates such as gypsum and the like, silicates 
such as talc, pyrophillite, clay, kaolin, bentonite, acid 
clay, white carbon, quartz powder, powder of silica stone and 
the like, and so on. 

And, organic solvents are used as the solvent and exemplary 
thereof are aromatic hydrocarbons such as xylene, toluene, ben- 
zene and the like, chlorinated hydrocarbons such as o-chloro- 
toluene, trichloromethane, trichloroethylene and the like, al- 
cohols such as cyclohexanol, amyl alcohol, ethylene glycol and 
the like, ketones such as isophorone, cyclohexanone, cyclohex- 
enyl cyclohexanone and the like, ethers such as butyl cellosolve-y^ 
dimethyl ether, methyl ethyl ether and the like, esters such 
as isopropyl acetate, benzyl acetate, methyl phthalate and the 
like and amides such as dimethyl foanaamide and the like as well 
as mixtures thereof* 

Further, as the surface active agent can be used any of 
anionic, nonionic, cationic and an^hoteric (amide acids, 
betaine and the like) ones. 

The triazine derivatives as novel compounds represented 
by the general formula [I] or [II] of the present invention 
can exhibit high herbicidal effects not only against annual 
weeds as a matter of course but also against perennial weeds 
so that they are very useful as a highly selective herbicide 
not casing any injury against paddy rice plants* Besides, 
when they are used as a foliage- applied herbicide for upland 
crops such as corns, wheats, barleys, oats, grain sorghums 
and the like, excellent effects can be exhibited as compared 
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to commercially available foliage-applied herbicide for 
upland crops • 

Incidentally, the herbicide of the present invention may 
comprise, in combination with the triazine derivative repre- 
sented by the general formula tU or [II] as the active 
ingredient, other herbicidal constituents. Such other 
herbicidal constituents include those hitherto marketed 
hejcbicides exemplified by pheno xy- based herbicides, diphen yl 
ether-based herbicides, triazine- based herbicides, urea- 
based herbicides, carbamate-based herbicides, thiol carbamate- 
s' 

based herbicides, acid anilide-based herbicides, pyrazole- 
based herbicides, phosphate-based herbicides, sulfonyl urea- 
based herbicides, oxadiazones and the like. Optionally, the 
herbicide of the present invention can be compovmded according ^ 
to need with insecticides, fungicides, plant regulators, 
fertilizers and the like in combination. 
Reference Example 1. 

A mixture of 9.9 g (50 m moles ) of 1- (benzof uran-2-yl) 
ethyl amine hydrochloride and 4.2 g (50 m moles) of cyanoguani- 
dine in 35 ml of o-dichlorobenzene was heated under agitation 
at 140 to 150*>C for 8 hours. 

After completion of the reaction and cooling, the precipi- 
tates were collected by filtration and washed three times with 
5 ml of toluene. Thereafter, the solvent was distilled away 
under reduced pressure to give 13.8 g of solid l-benzofuran-2«- 
yl) ethyl biguanide hydrochloride (yield 94%) . The melting 
point thereof was 211.1 to 212. 4«C. Following is the structural 
formula of this product. 
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Reference Examples 2 to 6 • 

The same procedure as in Example 1 was undertaken except 
that 1- (benzof ureUi-2-yl) ethyl amine hydrochloride in Refer- 
ence Example 1 was replaced with an ethyl amine hydrochloride 
indicated in Table 1 to give the respective ethyl biguanide 
hydrochloride. The structural formula and yields of the thus 
obtained ethyl biguanide hydrochlorides are shown in Table 1, 
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Preparation Example 1. 

Into 20 ml of dehydrated methyl alcohol was added 0.46 g 
of sodixim bit by bit to form sodium methoxide and then 2.92 g 
(10 m moles) of 1- Cbenzofuran-2'-yl) ethyl biguanide hydrochlo- 
ride obtained in Reference Example 1 were added thereto as the 
reactant I to be agitated for 30 minutes at room ten^rature. 
Thereafter, 2.38 ml (20 m moles) of trifluoroacetic acid ethyl 
ester as the reactant II were added thereto dropwise and agi- 
tated for 10 hours at room temperature. After completion of the 
reaction, the mixture was poured into 100 ml of water and ex- 
tracted three times with 50 ml of ethyl acetate. The ethyl 
acetate layer was dried over anhydrous sodium sulfate followed 
by removal of ethyl acetate by distillation under reduced 
pressure. The residue was purified by silica gel column 
chromatography (developer solvent: hexane i ethyl acetates 4. i) 
followed by recrystallization from hexane-ethyl ether to give 
2.82 g of white 2-amino-4- [1- (benzofuran-2' -yl) ethyl amino] -6- 
trifluoromethyl-s-triazine (compound I). Tables 2 to 4 show the 
obtained amount, yield, results of analysis, structural formula 
and so on of this material. 
Preparation Examples 2 to 6. 

compounds 2 to 6 were obtained by undertaking the same 
procedure as in Preparation Example 1 except that the trifluoro- 
acetic acid ethyl ester as the reactant II was replaced with 
each 20 m moles of the esters indicated in Table 2. Tables 2 
to 4 show the obtained amounts, yields, results of analysis, 
structural formulas and so on of these compounds. 
Preparation Examples 7 to 11. 
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Compounds 7 to 11 were obtained by undertaking the same 
procedure as in Preparation Example 1 except that the 1-(benzo- 
furan-2-yl) ethyl blguanide hydrochloride as the reactant I 
was replaced with the blguanide hydrochlorides Indicated In 
Teible 2. Tables 2 to 4 show the obtained amounts, yields, re- 
sults of analysis, structural formulas and so on of these com- 
pounds • 

Preparation Examples 1 2 and 13. 

Compounds 12 and 13 were obtained by undertaking the same 
procedure as In Preparation Example 1 except that 1-(benzofuran- 
2-yl) ethyl blguanide hydrochloride was used as the reactant 
X and trlf luoroacetlc acid ethyl ester was used as the reactant 
II. Tables 2 to 4 show the. obtained amounts, yields, results 
of analysis, structural formulas and so on of these compounds. 
Preparation Example 14. 

Into 20 ml of benzene were dissolved 3.23 g (10 m moles) 
of 2-amlno-4-[1 -(benzofuran-2 • -yl) ethyl amino ]-6-tr If luoro- 
methyl-s-trlazlne (compound I) obtained In Preparation Example 
1 as the reactant 1 and then 1.57 g (20 m moles) of trlethyl 
amine were added thereto. Thereafter, 2.02 g (20 m moles) of 
acetyl chloride as the reactant II were added dropwlse thereto 
under cooling with Ice and agitation followed by heating under 
reflux for 3 hours at room temperature. After cooling, the ben- 
zene layer was washed with water and dried over anhydrous sodium 
sulfate followed by removal of benzene by distillation under 
reduced pressure. The residue was purified by developing In 
silica gel coliimn chromatography (developer solvent: toluene: 
ethyl acetate =» 8:2) and recrystalllzed from acetone-water to 
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give 1.31 g of white crystals of 2-acetylamino-4-[ 1 -(.ben2ofuran- 
2•-yl) ethyl amino] -6-trifluoromethyl-s-triazine (compound 1 4 ) . 
Tables 2 to 4 show the obtained amount, yield, results of anal- 
ysis, structural formula and so on of this material. 
Preparation Example 15. 

A mixture of 3.23 g (10 m moleis) of 2-amino-4-t1 -(benzo- 
furan-2'-yl) ethyl amino] -6-trifluoromethyl-s-triazine (compound 
1 ) obtained in Preparation Example 1 as the reactant I with 
admixture of 1.93 g (10 m moles) of a 28% methanol solution 
of sodium methoxide and 10 ml of methanol was heated at 50 'C 
and then freed from methanol by distillation under reduced pres- 
sure. The residue was admixed with 20 ml of ethyl cyclopropane 
carboxylate as the reactant II and heated at 50 followed 
by addition of 20 ml of water. The layer of ethyl cyclopropane 
carboxylate was washed with water followed by removal of the 
ethyl cyclopropane carboxylate by distillation under reduced 
pressure. The residue was purified by developing in silica gel 
column chromatography (developer solvent: toluene: ethyl acetate 
= 8:2) to give 1.84 g of colorless and resinous 2-cyclopropyl 
carbonyl amino-4-[1 -(benzofuran-2 ' -yl) ethyl amino] -6-trifluoro- 
methyl-s-triazine (compound 15). Tables 2 to 4 show the obtained 
amount, yield, results of analysis, structural formula and so 
on of this material. 
Preparation Example 16. 

The same procedure as in Preparation Example 15 was under- 
taken except that the ethyl cyclopropane carboxylate as the 
reactant II was replaced with ethyl methoxyacetate and 2.53 g 
of colorless and resinous 2-methoxycarbonylamino-4-[1 -(benzo- 
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f uran-2 ' -yl ) ethyl amino ) -6-tr if luoromethyl-s-triazine ( compound 
16). Tables 2 to 4 show the obtained amount, yield, results 
of analysis, structural formula and so on of this material. 
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Examples 1 to 16. 

CD Preparation of herbicides 

A carrier for wettable powder was prepared by homogeneously 
grinding and mixing 97 parts by weight of talc (tradename: 
Zieklite) as a carrier, 1.5 parts by weight of a salt of alkyl 
aryl sulfonic acid (tradename: Neopelex, manufactured by Kao 
Atlas Co.) as a surface active agent and 1.5 parts by weight 
of a nonionic and anionic surface active agents (tradename: 
Solpol 800A, manufactured by Toho Kagaku Kogyo Co.). 

A herbicide was obtained by uniformyl grinding and mixing 
90 parts by weight of this carrier for wettable powder and 10 
parts by weight of one of the triazine derivatives obtained in 
the above described Preparation Exan^les 1 to 16. 
(2) Bioassay (treatment xinder sxibmerged condition) 

A 1/15500-are porcelain pot was filled with the soil of 
a paddy field and seeds of Echinochloa crus-galli L. , Cyperus 
difformis L. , Rotala indica (Willd.) Koehne var. uligirosa 
(Miq.) Koehne., Monochoria vaginalis Presl var. plantaginea 
(Roxb.) Solms-Laub. and Scirpus juncoides Roxb. var Hotarui 
Ohwi were sown uniformly in the upper layer of the soil. And 
then the tubers of Cyperus serotinus Rottb. and Sagittaria 
pygmaea Miq. were planted in the soil, thereafter young rice 
plants of the second-leaf stage were transplanted. 

When the weeds were germinated, a predetermined amount 
of a diluted solution of a herbicide prepared as reported in 
paragraph (1) hereinbefore was xiniformly applied dropwise 
to the surface of the water and then the pot was kept in a 
green-house and sprinkled with water at appropriate time 
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In-bervals. 

Table 5 shows the results obtained by the observation of 
the herbicidal effects and phytotoxicity to the rice plants 
at 20 days after treatment with the herbicide. The amount 
of the herbicide is given by the amount of thfe active 
ingredient per 10 ares. The phytotoxicity and the herbicidal 
effects were expressed as follows in terms of the respective 
dry matter weights. 

Phytotoxicity to the paddy rice plants 
(ratio to the untreated pot) 

100% 

95 to 99% 

90 to 94% 

80 to 89% 

60 to 79% 

50 to 69% 



Rating of 
phytotoxicity 

0 

1 

2 

3 

4 

5 



Rating of herbi- 
cidal effect 

0 

1 

2 

3 

4 

5 



Herbicidal effect 
(ratio to the untreated pot) 

100% 

61 to 99% 

21 to 60% 

11 to 20% 

1 to 10% 

0% 



Comparative Exanqple. 

The same procedure as in Example 1 was undertaken except 
that the triaxine derivative in Example 1 prepsured in Prepara- 
tion Example 1 was replaced with 2-amino-4- (a-methylbenzyl 
amino)-5-trifluoromethyl-s-triazine expressed by the formula 
given below (specification of U.S. Patent 3,816,419 ). The 
results are shown in Table 5. 
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Possibility of In dustrial utilization 

The novel triazine derivatives of the present invention 
can be prepared with high efficiency according to the method 
disclosed here and the triazine derivatives are useful as a 
herbicide for paddy rice plants exhibiting greater effectiveness 
than known herbicides still with less injury of chemicals 
against the paddy rice plants. Moreover, they have a large width 
of the herbicidal spectrum exhibiting excellent herbicidal ef- 
fec-t-s against various kinds of weeds with a coverage from annual 
weeds to perennial weeds. 
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CLAIMS 



A triazine derivative represented by the general formula 



R 



or by the general formula 




X9X 



tin the formulas, is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkylthio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen- substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
or a halogen-substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, Z.is an oxygen atom or a sulfur 
atom, is an alkyl group having 1 to 4 carbon atom^, r2 is 
a halogen- substituted alkyl group having 1 to 4 carbon atoms 
and r3 is NH2, NHCOR^ or N=CHr5 (in which R* is ^ hydrogen 
atom, an alkyl group having 1 to 4 carbon atoms, a substituted 
alkyl group having 1 to 4 carbon atoms, a cycloalkyl group 
having 3 to 6 carbon atoms or an alkenyl group having 2 to 5 
carbon atoms and R^ is an alkyl group having 1 to 4 carbon atoms, 
an alkoxy group having 1 to 4 carbon atoms or an alkylamino 
group having 1 to 4 carbon atoms) ] . 

2. A method for the preparation of a triazine derivative 
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represented by the general formula 

R* 

^ y joi 

(in the formula, x"" , n, Z, r1 and r2 each have the same meaning 
as defined below) characterized in that a salt of a benzofuranyl 
alkyl amine represented by the general formula 

I 



(XMn-^Ol +-CH-NHa-HX 

[in the formula, x"" is a hydrogen atom, an alkyl group having 

1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 

an alkyl thio group having 1 to 4 carbon atoms, a halogen atom, 

a halogen-substituted alkyl group having 1 to 4 carbon atoms, 

a halogen-substituted alkoxy group having 1 to 4 carbon atoms 

or a halogen-substituted alkylthio group having 1 to 4 carbon 

atoms, n is an integer of 1 to 4, Z is an oxygen atom or a sulfur 

atom, is an alkyl group having 1 to 4 carbon atoms and X 

is a halogen atom] is reacted with cyanoguanidine expressed 

NH 

by the formula H2N-C-NH-CN to prepare a salt of a benzofuranyl 
biguanide represented by the general formula 

^X'J --^Oj^ ^CH-NHCNHCNHa-HX 

z 

[in the formula, X^, Z, and X each have the same meaning 
as defined above] and then the salt of benzofuranyl biguanide 
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is reacted with an alkyl ester represented by the general formula 
r2coor6 [in the formula, is a halogen-substituted alkyl group 
having 1 to 4 carbon atoms and R^ is an alkyl groiip having 1 
to 4 carbon atoms ] • 

3. A method for the preparation of a triazine derivative 
represented by the general formula 



-CH-NH " Nl 



[in the formula, X**, n, Z, R*! and R^ each have the same meaning 
as defined below] characterized in that a salt of a hydrobenzo- 
furanyl alkyl amine represented by the general formula 

(X^)„— J-Or ^CH-NH2-HX 

[in the formula, x'' is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkylthio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
or a halogen-substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, Z is an oxygen atom or a sul- 
fur atom, r'' is an alkyl group having 1 to 4 carbon atoms and 

X is a halogen atom] is reacted with cyanoguanidine expressed 

NH 

by the formula H2N-C^-nh-CN to prepare a salt of a- dihydrobenzo- 
furanyl biguanide represented by the general formula 



BNSDOCID: <EP_0283822A1JL> 



- 66 - 



0U233522 



R* NH NH 
(X*) --^"t^JL^ jf-CH-NHCNHCNH^.HX 



£in the formula, , n, Z, r} and X each have the same meaning 
as defined above] and then the salt of benzofuranyl biguanide 
is reacted with an alkyl ester represented by the general for- 
mula r2coor6 I in the formula, R? is a halogen-substituted alkyl 
group having 1 to 4 ceurbon atoms and r6 is an alkyl group having 
1 to 4 carbon atoms]. 

4. A method for the preparation of a triazine derivative 
represented by the general formula 



( X M n-^OX73-C H - N H^'^N H C 0 R 



[in the formula, X*" , n, Z, r1 , r2 and r4 each have the same 
meaning as defined below] characterized in that an amino group- 
containing triazine derivative represented by the general formula 



R 



H 



(in the formula, is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkyl thio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
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or a halogen- substituted alkylthlo group having 1 to 4 carbon 
atoms, n Is an Integer of 1 to 4, Z Is an oxygen atom or a sul- 
fur atom, r'' Is an alkyl group having 1 to 4 carbon atoms and 

Is a halogen-substituted alkyl group having 1 to 4 carbon 
atoms] is reacted with a carboxylic acid represented by the 
general formula R^COOH [in the formula, R^ is a hydrogen atom, 
an alkyl group having 1 to 4 carbon atoms, a substituted alkyl 

group having 1 to 4 carbon atoms, a cycloalkyl group haying 

■ • ' * ^ * 

3 to 6 carbon atoms or an alkenyl group having 2 to 5 carbon 
atoms], a carboxylic acid anhydride represented by (R^CO)20 
[in the formula, R^ has the same meaning as defined above], 
a halide of carboxylic acid represented by R^COX [in the formula, 
R^ has the same meaning as defined above and X is a halogen 
atom] or an ester of carboxylic acid represented by R^COOR^ 
[in the formula, R^ has the same meaning as defined above and 

is an alkyl group having 1 to 4 carbon atoms ] . 
5, A method for the preparation of a triazine derivative 
represented by the general formula 




[in the formula, X*, n, Z, rS and R^ each have the same 
meaning as defined below] characterized in that an amino group- 
containing triazine derivative represented by the general formula 
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(in the formula, Is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkyl thio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
or a halogen-substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, 2 is an oxygen atom or a sul- 
fur atom, r1 is an alkyl group having 1 to 4 carbon atoms and 
r2 is a halogen-substituted alkyl group having 1 to 4 carbon 
atoms] is reacted with a carboxylic acid represented by the 
general formula r4cooH [in the formula, r4 is a hydrogen atom, 
an alkyl group having 1 to 4 carbon atoms, a substituted alkyl 
group having 1 to 4 carbon atoms, a cycloalkyl group having 
3 to 6 carbon atoms or an alkenyl group having 2 to 5 carbon 
atoms!, a carboxylic acid anhydride represented by (r4co)20 
[in the formula, r4 have the same meaning as defined above], 
a halide of a carboxylic acid represented by R^COX [in the for- 
mula, r4 has the same meaning as defined above and X is a halo- 
gen atom] or an ester of a carboxylic acid represented by r4coor7 
[in the formula, r4 has the same meaning as defined above and 
r"^ is an alkyl group having 1 to 4 carbon atoms]. 
6. A method for the preparation of a triazine derivative re- 
presented by the general formula 

z 

[in the formula, x1, n, Z, r1, r2 and r5 each have the same 
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meaning as defined below] characterized In that an amino group- . 
containing triazlne derivative represented by the general formula 




[in the formula, X' is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms 
an alkylthio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4^ carbon atoms 
or a halogen-substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, Z is an oxygen atom or a sul- 
fur atom, is an alkyl group having 1 to 4 carbon atoms and 
r2 is a halogen-substituted alkyl group having 1 to_4 carbon 
atoms] is reacted with an aldehyde represented by the g^^ral 
formula rScho [in the formula, r5 is an alkyl group Jiaving 1 
to 4 carbon atoms] or an acetal represented by r5cH(Pr8)2 [in 
the formula, R^ has the same meaning as defined above and R^ 
is an alkyl group having 1 to 4 carbon atoms]. 

?• A method for the preparation of a triazine derivative re- 
presented by the general formula 




[in the formula, x'' , n, Z , r1 , r2 and r5 each have the same 
meaning as defined below] characterized in that an amino group- 
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containing triazine derivative represented by the general formula 



[in the formula , is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkylthio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
or a halogen- substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, 2 is an oxygen atom or a sul- 
fur atom, is eui alkyl group having 1 to 4 carbon atoms and 
r2 is a halogen-substituted alkyl group having 1 to 4 carbon 
atoms] is reacted with an aldehyde represented by the general 
formula rSchO [in the formula, r5 is an alkyl group having 1 
to 4 carbon atoms] or an acetal represented by rSch(Or8)2 [in 
the formula, R^ has the same meaning as defined above and R^ 
is an alkyl group having 1 to 4 carbon atoms] 

8. A herbicide which comprises, as an effective ingredient, 
a triazine derivative represented by the general formula 



N 



N 




N 



N 




or by the general formula 
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[in the formulas, is a hydrogen atom, an alkyl group having 
1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms, 
an alkylthio group having 1 to 4 carbon atoms, a halogen atom, 
a halogen-substituted alkyl group having 1 to 4 carbon atoms, 
a halogen-substituted alkoxy group having 1 to 4 carbon atoms 
or a halogen-substituted alkylthio group having 1 to 4 carbon 
atoms, n is an integer of 1 to 4, Z is an oxygen atom or a sul- 
fur atom, r1 is an alkyl group having 1 to 4 carbon atoms, r2 
is a halogen-substituted alkyl group having 1 to 4 carbon atoms 
and r3 is NH2r NHCOR^ or N=CHr5 (in which R^ is a hydrogen atom, 
an alkyl group having 1 to 4 carbon atoms, a substituted alkyl 
group having 1 to 4 carbon atoms, a cycloalkyl group having 
3 to 6 carbon atoms or an alkenyl group having 2 to 5 carbon 
atoms and r5 is an alkyl group having 1 to 4 carbon atoms, an 
alkoxy group having 1 to 4 carbon atoms or an alkylamino group 
having 1 to 4 carbon atoms ) ] • 
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